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Utility Challenges
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AMI data confirms high variability on Low Fast growth of distributedsolar PV is increasing
Voltage side affects VVO/CVR benefits: challenges today:
E All meters show consistent V ANSI low E High voltage fluctuation due to Pgeneration
voltage violation on a daily basis for volatility (especially during daytimg

several hours . : :
E Voltage boost at pealnsolation

E Max. variation between lowest and
highest meter read at any time is around

1921 V-a 17% variation (120V base) E Interferencewith VVO/CVPRobjectives
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E V > ANSI highioltage violations
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ENGO HW Functio

c Installed on service side of transformer
e Monitors voltage @ 32 samples/cycle

e Stores & transfer data to utility

@ Autonomous control of voltage
fluctuations
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Browser based central control
Set ENGO voltage set points
View ENGO & feeder status

Volt-VAR data & analytics



RealTime Single Phase VVC/VVO (Local Impact)

Voltage & KVARs Measured on 15 ENGO Units
Californian Municipality: November 14¢ November 17th 2016
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RealTime Single Phase VVC/V\®&ystemWide Impact)
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CVR can be used to achieve multiple utility Objectives:
A PV Hosting Capacity

A Energy Savings

A PeakDemandReduction
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Voltage Problems with Low-Moderate PV Penetration

Distribution Feeder with low-moderate PV
Penetration

128
126 ”\ ' Upper ANSI
124

122 Field Data captured at the transformer
120 shows upper ANSI violation

118

Voltage at Service Transformer
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Voltage Problem Mitigation with Low-Moderate PV Penetration

Transformer tapped down by 2.5% and
§ Poweer ENGO kVAr injection enabled to support
> voltage

ENGO KVAr
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Voltage at Service Transformer

120 \l/ \l/
With ENGO With ENGO
118 voltage nicely voltage nicely
116 regulated at ~ Without regulated
For circuits with Lownoderate (5% 30%) PV setpoint of 122V ENGS, there
penetration, tapping down service transformey 10 voltage
permanently and using ENGO to support voltgge _ s
works like a charm! § .
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HECO ProjedDbjectives

—— ENGO Pole Unit——

VvV Vv Hawaiian Electric

@ —9 @ MauiElectric

A o Hawai‘i Electric Light

Primary Objectives (VVO)

E Demonstrate ability to avoid out of tariff
voltages by reducing the large voltage
fluctuations caused by PV

ENGO Installation

E Estimate any increased PV hosting capacity
potential

Secondary Objectives

E Measure VVO/CVRenefits for Energy Savings

E Estimate economic benefits
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Pilot Deployment

——— Selected Areatanikal/ Kailua

A %DG of Circuit Daytime
b Gross Min Load

B Lessthan 50%

I 50 upto 100%
[ 100 up to 250%

\J\ B 250% and greater
*published as of 7/11/2016

X
ﬁ LanikaiKailua
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12.47kV Keolu substation

+ Day Time Peak Load:
neTaz X poT ESIEENTN

T NightTime Peak Load: Name
6.7 MW

PV Generation: 4.3 MW

LTC/LDC Control
(SP=120V, R=6,XF6

Sub A
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Residential F1

ENGO unit deployment

Substation AFeeder Model

0 Transformer
7.2kV : 2.4kV

2.4kV Section

Feeder Names

Connected

3.3 3.38
F2 1.8 3.19

location map
F1 Circuit F2 Circuit
7 ENGO Units 54 ENGO Units
# of Line
Average Installed Voltal .
PV (MW) g
Regulator
2.15 0 0
2.15 0 0




